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POWER AND NETWORK CONNECTION ARRANGMENTS FOR MOBILE 

DEVICES 



CLAIM OF PRIORITY 

[0001] This application hereby claims the benefit of provisional Application No. 
60/361,631 filed on March 1, 2002, titled Conductive Coupler With Three Degrees of 
Freedom, provisional Application No. 60/361,626, filed on March 1, 2002, titled 
Automatic and Adaptive Power Supply, provisional Application No. 60/361,602 filed on 
March 1, 2002 titled Wireless Adaptive Power Provisioning System for Small Devices, 
Application No. 60/365,591 filed on March 18, 2002 titled Enhanced Wireless Adaptive 
Power Provisioning System for Small devices and provisional Application No. 
60/366,101 which was filed March 19, 2002 and titled Enhanced Wireless Adaptive 
Power Provisioning System for Small Devices. 

FIELD OF THE INVENTION 

[0002] This invention relates to mobile devices. In particular it relates to the 
connection or coupling arrangements for mobile devices whereby power or network 
connectivity is provided to the mobile devices. 

BACKGROUND 

[0003] Mobile devices such as notebook computers, personal digital assistants, 
mobile telephones, pagers etc. require periodic recharging, which generally involves 
connecting the mobile device to a charging unit which draws power from a wall socket. 
[0004] Generally, electrical interconnection between the mobile device and the 
charging unit is achieved by a pin arrangement, which requires accurate alignment of 
electrical contact pins before charging can take place. Thus, the mobile device has to be 
held in a fixed spatial relationship to the charging device while charging takes place. 
This restricts the mobility, and thus the utility of the mobile device while charging takes 
place. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] Figure 1 shows a perspective view of a coupling system in accordance with 
the invention; 

[0006] Figure 2 shows a schematic drawing of an electrical connection between an 
adaptor unit and a base unit, in accordance with the invention; 

[0007] Figure 3 shows an example of a coupling system implementation for a 
notebook computer, 

[0008] Figure 4 shows a case of a coupling system which does not require dynamic 
power switching to contact; 

[0009] Figure 5 shows a block diagram of a base or charging unit in accordance with 
the invention; 

[001 0] Figure 6 shows a block diagram of a system for supplying power in 
accordance with the invention; 

[001 1] Figure 7 shows a block diagram of a power provisioning system having 
multiple contacts in accordance with the invention; 

[0012] Figure 8 shows a block diagram of a desk and a mat in accordance with the 
invention; 

[0013] Figure 9 shows a schematic drawing of an adaptor unit releasably secured to a 
notebook computer, 

[0014] Figure 10 shows a schematic drawing of a notebook computer placed on a 
mat in accordance with the invention; and 

[0015] Figure 1 1 shows a block diagram of a track system comprising interleaved 
positive and negative tracks in accordance with the invention; 

[0016] Figure 12 shows a top plan view of a portion of Figure 1 1 ; 

[0017] Figure 13 shows a schematic drawing of a base pad which is in contact with 
an overlying adaptor pad in accordance with the invention; 

[0018] Figure 14 shows another case of a base pad in accordance with the invention; 
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[0019] Figure 15 shows yet a further example of a base pad in accordance with the 
invention; 

[0020] Figure 1 6 shows a block diagram of a notebook computer which is 
inductively coupled to a charging pad in accordance with invention; 

[0021] Figures 17A to 17C shows one case of a coupling system in accordance with 
the invention; and 

[0022] Figure 18 schematically illustrates a few alternative methods for activation 
and determination of a position of a notebook computer on a charging pad in accordance 
with the invention. 

DETAILED DESCRIPTION 

[0023J In the following description, for purposes of explanation, numerous specific 
details are set forth in order to provide a thorough understanding of the invention. It will 
be apparent, however, to one skilled in the art that the invention can be practiced without 
these specific details. In other instances, structures and devices are shown in block 
diagram form in order to avoid obscuring the invention. 

[0024] Reference in this specification to "one case" or "a case" means that a 
particular feature, structure, or characteristic described in connection with the case is 
included in at least one case of the invention. The appearances of the phrase "in one 
case" in various places in the specification are not necessarily all referring to the same 
case, nor are separate or alternative cases mutually exclusive of other cases. Moreover, 
various features are described which may be exhibited by some cases and not by others. 
Similarly, various requirements are described which may be requirements for some cases 
but not other cases. 

[0025] In one case, the invention provides an electrical coupling system ("CS") that 
allows the closing of an electrical circuit between two bodies, each with a surface that 
contains a conductive area. The CS provides three degrees of freedom between the two 
surfaces. The first degree comprises a linear movement along an X axis of an XY plane 
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that is essentially co-planar to the larger of the bodies. The third degree comprises a 
rotation around a Z axis that is perpendicular to the XY plane. 

[0026] Figure 1 shows a simplified perspective view of a coupling system 10 
comprising conductive area 12 which forms part of a charging or base unit (not shown) 
which is typically stationary. The CS 10 also includes a second conductive area 14 
which is part of an adapter unit (not shown). Also shown for orientation, is the above 
mentioned coordinate system comprising the x y plane and the Z axis perpendicular 
thereto. Electrical lead wires 16 and 18 electrically connect the conductive areas 12, 14, 
respectively to the base unit and the adaptor unit, respectively. The conductive areas 12, 
14 may either be attached to the base unit and the adaptor unit, respectively, or, in a 
preferred case, integrated with the base unit and the adaptor unit, respectively. This 
allows a power circuit between the base unit and the adaptor unit to be closed, without 
requiring alignment, as is required by conventional connectors, power charging cradles, 
etc. 

[0027] In one instance, the CS 10 may be used to provide power to notebook 
computers or other mobile devices by allowing the mobile devices to be placed freely on 
an energizing desktop or other surface which forms part of the base unit. In this 
instance, the desktop or other surface forms the conductive area 12 of the CS 10 and a 
bottom of the mobile device acts as the conductive area 14. A power supply is connected 
to the conductive area 12 of the desk or surface (such as a desk pad, writing pad, etc.) 
and can close an electrical circuit with the conductive area 14 of the mobile device 
placed thereupon, thus allowing e.g. a charging or power circuit of the mobile device to 
be energized independently of an XY, or angular position of the mobile device on the 
desk top or other surface. 

[0028] When the conductive areas 12, 14 are brought into contact (typically the 
conductive area 14 is placed on top of the conductive area 12) the relative position can be 
expressed as a tuple of three numbers [X, Y, G] called "relative placement" or 
"placement" in short. The X and Y values denote the linear displacement between the 
centers of the conductive areas 12, 14 relative to the XY coordinate system. The G value 
denotes the relative radial angle in degrees between the conductive areas 12, 14, as 
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projected onto the XY plane with some arbitrary relative rotation considered to have a 
rotation of zero degrees. 

[0029] A placement is said to be "supported" or "active" if a closed electrical circuit 
can be formed between the base unit and the adaptor unit through electrical contacts on 
or adjacent conductive areas 12, 14, respectively. In once case, a set of active 
placements forms a continuous range without gaps. In other words, when the conductive 
area 14 rests on the conductive area 12, a placement is guaranteed to be active regardless 
of the relative position of the conductive area 14 and the conductive area 12. 

[0030] Figure 2 of the drawings shows a simplified view of an electrical connection 
between an adaptor unit and a base unit. As will be seen, the base unit comprises 
conductive area 14 which includes at least two electrical contacts Bl and B2 that are 
electrically connected via electrical lead wires 20 to a power source 22. The adaptor unit 
includes at least two electrical contacts Al and A2 that are electrically connected via 
electrical lead wires 24 to a circuit of the mobile device, for example a power or charging 
circuit, which is depicted, in simplified form, as electrical load 26. A number, size, 
shape, dimension, spacing, and other spatial configuration aspects of the electrical 
contacts of the conductive surfaces 12 and 14 are such that for each placement that is in 
the active range, there is at least one pair of contacts Bl and B2 of the base unit, and at 
least one pair of contacts Al and A2 of the adaptor unit that satisfy the following 
conditions: 

[0031] (a) contactor Bl of the base unit touches Al of the adaptor unit; 

[0032] (b) contactor B2 of the base unit touches contactor A2 of the adaptor unit; and 

[0033] (c) the electrical contact of the base unit and the adaptor unit do not form a 
short circuit between electrical contacts Bl and B2. 

[0034] The above conditions are met when, a two wire electrical circuit can be 
formed between the base unit and the adaptor units using contacts Al-Bl as one lead and 
contact A1-B2 as the other lead. 

[0035] The routing of current to the pairs of contacts for each active placement can 
be done in many ways. In some cases, a sensing circuit detects a signal that is asserted 
by the adaptor unit contacts when they come into contact with the base unit contacts. 
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The sensing circuit uses this information to activate the base unit contacts that are 
touched by the adaptor unit contacts. In other cases, the current can be redirected to the 
contacts by sensing the relative position of the conductive surfaces 12 and 14. In other 
cases, the base unit can switch power to a sequence of pairs of base unit contacts until it 
senses that the circuit is closed with the mobile device. In other cases, the current 
routing can be done by mechanical switches that are activated by the conductive areas 
12, 14 based on their relative positions. 

[0036] Figure 3 of the drawings shows an example of a CS implementation for a 
notebook computer. As described above, the adaptor unit includes an electrical load 26 
that is electrically connected to two electrical contacts Bl and B2/ The conductive area 
12 of the base unit includes a plurality of circular electrical contacts 28 disposed in a 
rectangular array. Of these, electrical contacts 28, contacts marked Al and A2 are active • 
in a sense that they receive power from the power supply 22. It will be appreciated that 
the plurality of electrical contacts 28 allow for a wide range of movement in the X and Y 
directions and a 360° freedom of rotation around the.Z.axis for which placement of the 
electrical contacts is still active. The conductive area 12 of the base unit may be defined 
by a top surface of a desktop, whereas the conductive area 14 of the adaptor unit may be 
built into a notebook computer with the contacts Al and A2 mounted on a bottom 
surface of the notebook computer. In some cases the contacts Al and A2 may be built 
into the notebook computer itself. In other cases, the contacts Al and A2 may be part of 
an adaptor pad with conductive areas 12. The adaptor pad may be attached to an 
underside of the notebook computer using an electrical wire lead that can be connected 
directly to a charging port of the notebook computer. 

[0037] In the example shown in Figure 3 of the drawings, the contacts 28 are 
arranged as an array of circles of radius R with a horizontal and vertical spacing D 
between adjacent circles. The adaptor contacts Al, A2 in this example, each comprises a 
circle of radius (R+D/2) x 4l and with at least a spacing of least 2R. 

[0038] In the example of Figure 3, when the notebook computer is placed on the 
desktop at any arbitrary position and angle, two base contacts Bl and B2 that satisfy the 
above three conditions can always be found. These two contacts, Bl and B2 can be used 
to close a circuit with a notebook computer through two notebook computer contacts Al, 
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A2. It is to be appreciated that other spacing, contact sizes, and placements may be used. 
For example, rather than just having rows and columns, the base unit may comprise 
electrical contacts arranged in a honeycomb pattern with interleaving non-conductive 
areas. Alternatively, instead of having circular base contacts, the base contacts may be 
linear and be disposed in a linear array. 

[0039] In Figure 3, for ease of understanding, load 26 symbolizes the electrical 
aspects of the notebook computer and, the power source 22 indicates a power supply. It 
will be appreciated by one skilled in the art that load 26 and power source 22 are in 
reality quite complex. 

[0040] Figure 4 shows a case of a CS which does not require dynamic power routing 
or switching to the base contacts. Referring to Figure 4, it will be seen that the electrical 
contacts of the base (hereinafter referred to as the "base contacts") Bl and B2 are in the 
form of the form of two rectangular pads 30. As before, the electrical contacts of the 
adaptor unit Al and A2 (hereinafter referred to as "adaptor contacts") are in the form of 
two circular contact pads 32. The arrangement shown in Figure 3, allows limited linear 
movement along the X and Y axes and limited rotational movement about the Z axis. 
The example of Figure 4 does not require dynamic power switching to the base contacts. 
Further, movement along the X and Y axes is limited in the sense that an adaptor 
contacts 32 must always make contact with a base contact 30. Thus, for example as can 
be seen in Figure 4B of the drawings movement along the X axis can occur until the 
adaptor contacts 32 reach the left edge of the base contacts 30. Similarly, rotation 
around the Z axis is limited in the sense that the adaptor contacts 32 must always make 
contact with the base contacts 30. Thus, in example shown in Figure 4C of the drawings, 
rotation along the Z axis is permitted as long as adaptor contacts 32 make contact with 
base contacts 30. 

[0041] In order to control power application to a multi-contact coupling system, 
preferably in idle state, base contacts Bl and B2 are not energized. When a load is 
connected to the base contacts Bl and B2, a sensing unit in the base unit detects the load 
and switches power to the contacts Bl and B2 based on information and properties of the 
load. In one case, the power is of a predefined voltage and polarity, or frequency. In 
some cases, the sensing unit may sense various parameters such as operational status, 
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identification, and power requirements from the load and perform authentication, 
authorization and compatibility checks before providing power to contacts Bl and B2 
using the required voltage and polarity. In yet other cases, the base or charging unit may 
include a surface with a plurality of exposed contacts and may be configured to supply 
power to multiple loads, each connected to a further set of contacts and having different 
voltage characteristics. In some cases, the charging unit will provide protection against 
short circuits and overloads when contacts of the charging unit are connected, thus 
providing shock protection when exposed contacts of the charging unit are touched when 
an electrical load is not present. 

[0042] Figure 5 of the drawings shows a block diagram of one case of a base or 
charging unit of the present invention. The charging unit includes a power supply 36 
which is electrically connected via power input lines 38 to a power source and via power 
output lines 40 to electrical contacts 42 to 48. As can be seen, electrical load 50 which 
represents, for example electrical circuitry of a notebook computer, is electrically 
connected via electrical lead lines 52 to contacts 44 and 46. 

[0043] The power supply 36 receives power from a standard household current 
supply, but in some cases may also use other sources, such as generators, solar panels, 
batteries, fuel cells, etc. each separately, or in any combination. In the current art, 
contacts of a power supply generally provide voltage in a preset voltage, frequency and 
polarity, independently of an actual load 50 attached to the power supply 36. In the 
present case, the power supply 36 detects when, where, and how electrical load 50 is 
connected to the power contacts 42-48 and may sense information such as identification, 
product type, manufacturer, polarity power requirements, and other parameters and 
properties of the load and the connection type required. The base unit uses this 
information to connect the power supply 36 to the electrical load 50. Thus, in 
accordance with aspects of the present invention, authentication and compatibility checks 
may be performed before providing power to an electrical load. Further a power supply 
may be adapted in terms of voltage, polarity and frequency to the needs of a specific 
electrical load, thus improving safety by avoiding exposed power connectors when no 
load is attached, and also providing the ability to power a plurality of electrical loads at 
the same time, each connected to an arbitrary set of contacts and receiving a different 
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voltage. The exchange and negotiation of information between the electrical load 50 and 
the power supply 36 is symbolized by arrows 54 and 56 in Figure 5 of the drawings. For 
example, arrow 54 indicates that identification and status information associated with 
load 50 is supplied to a sensing circuit (not shown) of power supply 36 which ensures 
that the correct voltage, polarity and frequency of power is supplied to electrical contacts 
44 and 46. 

[0044] Referring now to Figure 6 of the drawings, a block diagram of a particular 
instance 60 of a system for supplying power described above is shown. The system 60 
may be used to deliver power to a multitude of power contacts, however, for purposes of 
simplicity, only two power contacts CI and C2 are shown. Thus, it must be borne in 
mind that more contacts may be served by the power supply system 60. 

[0045] The power supply system 60 includes a voltage regulator 62 connected via 
electrical lines 64 to a current supply which may be a household current supply or any of 
the other sources mentioned above. A sensing unit 66 is connected via a voltage control 
line 68 to the voltage regulator 62 and via sensing lines 72 and 74 to power contacts CI 
and C2, respectively. The contacts CI and C2 are electrically connected to a mobile 
device, for example, a notebook computer 76 which includes an electrical load 78 and an 
identification load 80. In use, the sensing unit 66 senses the identification load 80 and in 
particular information such as identification, product type, manufacturer, polarity power 
requirements and other parameters and properties associated with the electrical load 78. 
This information is used to control voltage regulator 62 to supply power in the correct 
voltage, polarity, frequency etc. to electrical load 78 via a switching arrangement 82. As 
mentioned above, the power supply arrangement 60 generally comprises more than just 
the power contacts CI and C2 and thus, during a first stage, the sensing unit 66 scans for 
the presence of more than one electrical load 78 connected to the power contacts of the 
power supply 60. After scanning, the sensing unit 66 sends a switch control signal 84 to 
the switching arrangement 82 to open and close the necessary switches in order to supply 
power to only those power contacts that have electrical loads connected thereto. The 
switches used during scanning for the presence of an electrical load may be combined or 
may be separate from polarity and voltage switches of the switching arrangement 82. 
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Further, advanced semiconductors may be used instead of simple mechanical or relay 
type switches which are indicated in Figure 6 for the sake of simplicity. 

[0046] As noted above, the voltage and polarity of the power that is supplied to 
contacts CI and C2 are automatically adjusted by sensing unit 66 to match the 
requirements of load 78. Thus, when two contacts of the load 78 are connected to 
contacts of the power supply arrangement 60, the sensing unit 66 detects the unique 
identifier (ID) (represented as identification load 80) of the load 78 through the sensing 
lines 72 and 74 and uses this ID to determine the voltage, current and polarity 
requirements of the load 78. If the voltage and the current requirements are in the range 
supported by the power supply, the sensing unit 66 sends a signal to the switch 
arrangement 82 to power a source in the right polarity and also sends a signal to voltage 
regulator 62 to set the required voltage. The sensing is done by applying a minimal, non- 
destructive sensing voltage or pattern, and observing responses of the identification load 
or element 80. The ED element 80 may be a simple resistor, that is read with a very low 
voltage below the activation of the normally non-linear response of the electrical or 
device load 78. In some cases, the ID element 80 may be a diode, or a resistor and a 
diode combination, or any passive or active circuit, including conductors and capacitors 
etc. that can be used to convey the presence and parameters associated with load 78. 

[0047] In yet other cases, a digital ID may be used, and read, with a voltage that is ^ 
below the active region of the load, or in some cases the adaptor unit may have 
intelligence to disconnect the load 78 until it establishes a connection or gets power from 
the base unit. This may be useful, for example, for resistive loads. 

[0048] When the load 78 is disconnected from the contacts CI and C2, the sensing 
unit 66 detects that the device bearing the ID element 80 is not connected to the power 
supply and turns off the switching arrangement 82, thereby disconnecting the power 
from the contact CI and C2. In some cases, the base unit may disconnect based on a 
sensing of a mobile device current usage passage. 

[0049] Figure 7 shows a block diagram of a power provisioning system 90 having 
multiple contacts CI, C2, C3, C4 and C5. The contacts C1-C5 are used to provide power 
to electrical loads 78 which are denoted as Load 1 and Load 2 in Figure 7. ID elements . 
80, denoted as ID 1 and ED 2 respectively, provide identification information associated 
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with Load 1, and Load 2 respectively, as described above. Sensing unit 66 controls a 
switching arrangement 82 to provide power at two predefined voltage levels (VI and V2) 
to the loads 78, while automatically adapting the power polarity for each load 78. It will 
be appreciated by one skilled in the art, that rather than having fixed voltage rails, for 
example, two programmable rails may be used, and the parameters reported from sensing 
of the ID elements 80 may be used to select the required voltages. When the sensing unit 
66 detects that identification element ID 1 is connected between power contacts CI (+) 
and C3 (-), the sensing unit 66 activates the switches of contacts CI and C2 to connect 
CI to the (+) side of power source VI and connects C2 of the (-) side of the power 
source VI. In a similar way, the Load 2 is connected to V2 in the correct polarity 
through C2 and C6. The sensing unit 66 may typically comprise a microcontroller and 
adaptation circuitry, including resistors, diodes, capacitors and possibly active 
components as well. Naturally, there will be a power supply to the sensing unit 66 itself, 
which has not been shown in Figure 7, so as not to obscure aspects of the present 
invention. As mentioned above, control switches may be solid state or relays. 

[0050] The above described power provisioning system may be combined with other 
elements to form a complete system that allows a user more freedom when using a 
notebook computer, for example, at a desk or similar environment, such as a home 
office, a hotel, an office, or even at a kiosk at an airport or other public place. 

[0051 ] Figure 8 of the drawings shows a desk 1 00 on which is placed a desk mat 
102. The desk mat 102 includes a conductive area 12 with electrical contacts as 
described above. The desk mat 102 may be integrated into the desk 100. 

[0052] In one case, the desk mat 102 includes a conductive plastic that may be 
applied in a thin layer on top of a metallic conductor interleaved with non-conductive 
material and surrounded by conductive plastic and metal. In other cases, color metallic 
areas may be silk screened onto mat 102, leaving sufficient openings for contacts. In yet 
other cases, acidic etchings into a metal substrate may create openings to deposit colored 
resins, in a process similar to the anodizing of aluminum. In yet other cases, chrome- 
plated or nickel-finished round metal contacts may be embedded in a rubber mat. All of 
the above approaches can be used to make a desk mat product that is visually appealing 
to consumers, and functions as a base for a charging or power unit as described above. 
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[0053] As can be seen in Figure 8, a cabling system 104 which is hidden within the 
desk 100 connects to a power supply 106 that contains both the power source itself and 
the sensing and switching arrangement described above. A power cord 108 ending in a 
power connector 1 10 plugs into a regular household AC outlet, of the type available in 
homes and offices. 

[0054] Figure 9 shows one case in which an adaptor unit or piece 1 1 8 is releasably 
secured to a notebook computer 1 12. The notebook computer 1 12 is shown from a lower 
rear-end and includes a base section 114 and a lid section 116. As can be seen in Figure 
9 of the drawings, the notebook computer 1 12 is slightly opened with the lid section 116 
spaced from and hingedly connected to the base section 1 14. The adaptor piece 1 1 8 is 
attached to an underside of the base section 114 using, for example, hook-and-pile 
fasteners, mounting tape, or any other suitable fastening arrangement including but not 
limited to screws, bolts, glue, cement, snaps etc. The adaptor unit 118 has, in this 
example, three separate areas 120, 122 and 124 as can be seen. The areas 120 and 124 
may be conductive surfaces and the area 122 may be an insulator. A cable 126 is used to 
connect the adaptor unit 1 18 to the notebook computer 1 12 via a regular power supply 
port of the notebook computer 1 12. 

[0055] Also shown in Figure 9, a wireless network card 128 protrudes from a port of 
the notebook computer 1 12. 

[0056] In some cases, the adaptor unit 1 1 8 may be integrally formed with the 
notebook computer, or in other cases, it may more specifically integrated with a battery 
unit or an enclosure for a battery unit, hence requiring a special cable or attachment. 

' [0057] Also, in a case in which the cable 126 is included, a convenient recepticle 
may be offered, so that the user does not have to unplug the adaptor unit in case of using 
a regular charger with a base. In other cases, the adaptor unit may be electrically 
disconnected, so as to avoid hazards by exposing live contacts. 

[0058] Figure 10 shows a schematic drawing in which the notebook computer 1 12 is 
placed on a conductive mat 102 of a desk 100.* Each of the components 100, 102 and 
1 12 have been described with reference to Figures 8 and 9 respectively. 
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[0059] As can be seen in Figure 10, notebook computer 1 12 is placed at an odd 
angle, to exemplify that such a device may, according to the novel art.of this disclosure, 
be placed in any position on conductive mat 102, thus allowing for notebook computer 
1 12 to be charged or powered while the notebook is in use, without having to plug in any 
cable or carry any power supplies. 

[0060] It is to be appreciated that many variations are possible without departing 
from the spirit of the novel art of this disclosure. For example, contacts 120, 122 and 
124 of the adaptor unit 118 may be round as opposed to being square and may have 
dimensions that match those of the notebook base section 1 14, rather than being scaled to 
a functional minimal size. In other cases, adaptor unit 118 may connect to a docking 
connector for notebook computer 1 12, as opposed to using a power cord arrangement. In 
one case, adaptor unit 118 may be integrated into the standard enclosure of a notebook, 
thus eliminating a need for a separate, add on device. 

[0061] Desk mat 102 may also have many variations. In one case desk mat 102 may 
be used in conjunction with a standard power supply provided by a notebook 
manufacturer and may contain by itself only the sensing and switching functionality, 
rather than the full power supply. 

[0062] In yet other cases, the system may be used to transmit data over the 
established electrical connections, as opposed to just power. This may be achieved either 
by using additional contacts, or by modulating signals onto the existing power leads and 
adding a filter (i.e. inductor/capacitor) to separate DC supply from high speed data 
signals such as Ethernet signals etc. In such cases, an Ethernet port may be offered in 
both a desk mat 102 and a cable on adaptor unit 118. Other network standards besides 
Ethernet may also be supported, as desired or required. In some cases, wireless methods 
may be used for the data transmissions. These methods include but are not limited to 
optical methods including infrared (IR), inductive coupling, capacitive coupling, or radio 
frequency with our without modulation. Some cases may include virtual docking 
connections or regular local area network connections, or both. 

[0063] Many variations may be realized by shifting the partitioning or integration of 
features among various elements of the system described herein. In some cases, for 
example, a mat 102, may be integrated into the desk 100. In other cases, the mat may be 
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a foldable or Tollable mat reduced in size for easy portability, for the convenience of 
travelers. In some cases, input devices may be integrated into the base charging unit, for 
example a tablet or a large touch pad, the pad surface may be mouse friendly (both to 
mechanical and optical mice) or it may be used to power semi-mobile devices such as 
desk lamps, electrical staplers, etc. Additionally, the desk mat 102 may be of an anti- 
static material (thus making it safer than using no mat at all). In some cases, extensions 
may be offered as modules, including making the mat area of the charging power device 
modular (cutting to order, tiles etc.). In some cases, the base unit provides a standard 
power and each device/adaptor converts it to the level needed by its respective device. 
Also, in some cases some information and sensing is done in the reverse direction (i.e. 
base to device) and the device also makes some decisions on power switching (for 
example is this space safe to use). 

[0064] Figure 1 1 of the drawings shows a track system comprising interleaved 
positive and negative tracks. The positive tracks are indicated by reference numerals 
130, 132 and 134, whereas the negative tracks are indicated by reference numerals 136 
and 138. Each track includes a number of longitudinally spaced projections which stand 
proud of the track and which are indicated, generally by reference numeral 140. In some 
cases, the projections may take a form of nails, bolts, etc. which stand proud of the tracks 
themselves. 

[0065] Figure 12 of the drawings shows a top plan view of a portion of Figure 11 
show only tracks 130, 132 and 136. The track system is integrated into a base pad 144. 

[0066] The circular areas in Figure 12 represent the rising conductors or projections 
140 which are also known as feed points in (FPs) which extend into an out of the plane 
of the page in both directions, depending on a size that is required. 

[0067] Figure 13 of the drawings shows the base pad 144 which is in contact with an 
overlying adaptor pad 1 50 (hereinafter adaptor pad) comprising three circular electrical 
contacts 152, 154 and 156. In Figure 13 the positive FPs are denoted as 140A and the 
negative FPs as HOB. Each electrical contact 152, 154 and 156 is separated from each 
other and may be used to feed a selection logic that determines which contact 152-156 
has been connected to a positive FP 140A and which contact has been connected to a 
negative FP 140B. In reality, a higher number of contacts such as five or more may be 
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required to guarantee at least one contact to a positive FP 140 A and one contact to a 
negative FP 140B, depending on both a geometry of the pad 144 and the adaptor pad 
150, as well as a geometry of the contacts 152 to 156 and the FPs 140. For the sake of 
clarity, however, only three contacts 152 to 156 have been shown. In fact, using this 
geometrical arrangement, it may be mathematically proven that even four contacts do not 
always guarantee connection with a positive FP 140 A and a negative FP140B. It is to be 
understood that the words positive and negative are to be seen in the broadest terms as 
simply representing conduits for power, since in some cases, rather than DC, AC may be 
used, or pluses, or power in conjunction with data etc. 

[0068] The simplest way to achieve correct connectivity is to use a bridge rectifier to 
extract the voltage from the FPs 140 and then to use that voltage to drive circuitry (not 
shown) between adaptor pad 150 and a device (not shown), such as a notebook 
computer. The circuitry then, using low drop switches (i.e. bipolar solid state switches in 
parallel to the bridge rectifier), connects the actual contacts of the adaptor pad 150 to the 
conductors of the notebook charger connector (details not shown). 

[0069] It will be appreciated by one skilled in the art that depending on the structure 
of the protrusions or FPs 140A, 140B, their sizes and spacing, the adaptor pad 150 and 
their contacts 152 to 156 must be such that they cannot short between positive and 
negative FPs, on the one hand, and that independently of the positioning on the surface, 
must always be connected to at least one positive and one negative FP. 

[0070] In yet other situations, a complete rail may surface and depending on the 
dimensions and distances, the dimensions and distances as well as the geometry of the 
adaptor pad 1 50 may change. In some cases, a linear array be better, or a T-shaped, X- 
shaped, a honeycomb cluster of contacts, or other suitable multi-port connection may be 
used instead of a adaptor pad 150 having a contact geometry as soon in Figure 13. In 
some cases, a diamond shaped adaptor pad 150, using four rather than just three contacts 
in conjunctions with an interleaving field of cylindrical FPs 140 as shown in Figure 13, 
may be used. 

[0071] Depending on the sizes and geometry, the FPs 140 may in some cases be 
formed into diamond shapes, covering almost all of the surface of the pad 144, with very 
tiny gaps for insulation, or may be formed in a honeycomb pattern. In other cases, the 
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FPs 140 may resemble round dots, as shown in Figure 13 and may be arranged in the 
geometry shown in Figure 13, or any other suitable geometry. In some cases, the FPs 
140 may comprise spherical or cylindrical projections with or without mitering, or pokes, 
etc. As noted above, more than three or four electrical contacts may be required to 
guarantee contact to a pair of FPs 140 of with opposite plurality. 

[0072] Suitable geometries for the FPs 140 may be obtained by modeling their 
connectivity using a mathematical model and a computer. In some cases, the design of 
the FPs 140 on pad 144 may be driven by industrial design concepts. 

[0073] In some cases, it is preferable to arrange the adaptor pad 150 across the whole 
surface area of the mobile device, rather than across only a localized portion, thus 
allowing the weight of the mobile device to be distributed across all contacts 152 to 156, 
ensuring a better electrical contact, as opposed to having all contacts of the adaptor pad 
1 50 in one corner, which might result in some of them lifting off (unless they are spring 
loaded or the pad is pivotally mounted). In some cases, the contacts 1 52 to 1 56 may be 
integrated into an enclosure of the mobile device itself, with internal connections. 

[0074] In some cases, power may always be on the FPs 140 thus not requiring any 
sensing to be performed. In other cases, only basic short circuit protection may be 
provided. 

[0075] Figure 14 shows another example of a pad 144 whose microstructure has 
been sectioned into rectangular elements 158. In one case, the positive FPs 140A of each 
section of 158 could be connected separately through a cable 160 to an adaptive power 
supply 162 and the negative FPs MOB throughout the whole pad could stay connected to 
the power supply 162 so that it is always on. In one example, once a mobile device is 
placed on the pad 144, only that section containing the mobile device may be activated. 
Thus, different sections of the pad 144 could have different voltages, allowing the mobile 
device not to require a regulator or an adaptor unit. Thus, a user, for example, may place 
a mobile phone and notebook computer, an a PDA all onto surface 144, and the adaptive 
power supply would, after identifying each device, turn on either a standard voltage or a 
voltage specific to each device, depending on whether the devices have voltage adaptors 
themselves or only have identification switching devices. 
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[0076] Figure 15 of the drawings shows a pad 170 of either conductive or non- 
conductive material, having a thickness D. Inside the pad 170 is an inductor indicated 
generally by reference numeral 172 which is connected to longitudinal and transverse 
arms 174 and 176 respectively. A drive mechanism comprising a screw fitted shank 178 
and a motor 180 can be operated to displace arm 174 in a direction parallel to transverse 
arm 176. Similarly, the arm 176 is connected to a drive mechanism comprising a screw 
fitted shank 182 to a motor 184 which can be operated to displace the inductor 172 in a 
direction parallel to the arm 174. While the example shown in Figure 15 of the drawings 
depicts a drive mechanism comprising screw fitted shanks 178 and 182 coupled to 
electrical motors 180 and 184 respectively, it will be appreciated by one skilled in the art 
that other drive mechanisms are possible such as belt drives, scissor arms, etc. 

[0077] A notebook computer 1 86 includes a matching inductor 188 that may contain 
some circuitry. A cable 190 couples the inductor 188 to standard charging circuitry of 
the notebook computer 186. In some cases, the inductor 188 may be integrated into the 
notebook 186. 

[0078] When the notebook computer 186 is placed on the pad 170, the motors 180 
and 184 (shown only in block form for the sake of simplicity) are activated, for example 
by a command such as pushing a button or by detection means such as weight detection 
or other detection means to detect the position of the notebook 186 on the pad 170 based 
on a location of the inductor 188. A controller, may be embedded in the pad 170, or may 
be part of a power supply (also not shown) for the pad 170 and is used to send data to a 
small controller/receiver unit (not shown). In other cases, the controller may be^ 
controlled by the notebook 186. By scanning a surface of the pad 170, the controller 
aided by motors 1 80 and 1 84 can detect an area (called a sweet spot port) where optimal 
or near-optimal coupling between the inductor 172 and inductor 182 may be achieved, 
which then provides an indication of the relative position of inductor 188 and hence 
notebook computer 186 on the pad 170. 

[0079] In some cases, the inductor 1 88 may send out a homing signal that may be 
used to track a location of the notebook computer 186 on the pad 170. In other cases, 
inductor 172 may send out a ping signal and listen for a resulting echo response from 
inductor 1 88. In yet other cases, as described below, other sensor type or optical 
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detection can also be used to assist in searching the position of inductor 188 relative to 
the pad 170. 

[0080] Once the sweet spot area for inductor 188 has been found, small step wise 
increments allow for more accurate positioning.of the inductor 188 relative to the 
inductor 172, thus allowing power to be increased once optimal magnetic coupling 
between inductors 172 and 188 is achieved. If a user were to move notebook computer 
186, then the magnetic coupling quality would fall, which could be observed by the 
adaptive power supply resulting in shutting off power and initiating a new search 
sequence to align inductors 188 and 172 for the purposes of charging notebook computer 
186. 

[0081] Referring now to Figure 1 6 of the drawings, another configuration can be 
seen whereby a notebook computer 200 is inductively coupled to a charging pad 192 for 
the purposes of charging the notebook computer 200. The charging pad 192 includes a 
plurality of inductors 194 which are distributed through a substrate of the charging pad 
192 which may be conductive or non-conductive. Each of the conductors 194 is 
connected to a controller 196 which, in turn is connected to a power supply (not shown) 
via an electrical lead line 198. 

[0082] Referring to the notebook computer 200, it will be seen that the notebook 
computer 200 includes an inductor in a form of a receiver coil 202 which is dimensioned 
such that when the notebook computer 200 is placed on a surface of the charging pad 
192, the inductor 202 encloses several inductors 194 of the charging pad 192. In some 
cases, the inductors 194 may be provided with electronic switching whereby power to 
the inductors 194 is switched on by controller 196. However, in other embodiments, no 
electronic switching of the inductors 194 is provided. Depending on the geometry and 
configuration of the inductors 194 and the inductor coil 202 power can then be 
selectively turned on to one or more of the inductors 194, thereby to improve coupling 
between the inductor coil 202 and the inductors 194 which then function as an emitting 
coil. 

[0083] Figure 17A to 17C of the drawings shows yet another approach for a coupling 
system. Referring to Figure 17, a pad 204, which either may be conductive or non- 
conductive, although non-conductive is preferred, is divided into an array of electrodes 
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206. A notebook computer indicated generally by reference numeral 208 (see Figure 
17B) has two electrodes 210 and 212, which are connected to a power receiving unit 214 
which in turn is connected via a cable 21 6 to a power adaptor plug of the notebook 
computer 208. Figure 17C shows that, based on a determination of a position of 
notebook computer 208 on charging pad 204, electrodes 206A and 206B are selected 
from available electrodes 204 to form a capacitive transformer with notebook electrodes 
210 and 212. Power is fed into power receiving unit 214 and hence to notebook 
computer 208 via the cable 216. 

[0084] In some cases, the charging pad 204 may be a combination wherein one 
"wire" is conductive (e.g. ground) and the other is capacitive. 

' [0085] Referring to Figure 18 of the drawings a few alternative methods for 
activation and determination of a position of a notebook computer on a charging pad is 
shown. For example, a pad 220, which may be conductive or non-conductive is 
partitioned into rectangular sections 222, each of which contains a sensor element 224. 
In some cases, the sensor element 224 may be a photosensor. In other cases, the sensor 
elements 224 may simply comprises mechanical pressure switches, or piezo-electric 
pressure or weight sensors, etc. 

[0086] According to data obtained by sensors 224, a position of a mobile device on 
the charging pad 220 may be determined using information such as a weight and 
footprint of the mobile device. In some cases even a device ID for the mobile device 
may be used. 

[0087] In other cases, the piezo-electric sensors may pick up ultrasonic signals 
emitted by a notebook computer or, in other cases the sensors may ping the notebook 
computer, which will then respond with an echo giving information about its position 
and its type. 

[0088] Alternatively, a camera indicated generally by reference 230 may be used to 
take a picture of the pad 220 and to monitor ("see") a device's position on the pad 220. 
For example, image recognition means associated with the camera 230 may recognize a 
model and type of a mobile device, as well as its orientation and may then instruct an 
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adaptive power supply or one of the non-conductive systems described above, to activate 
the power accordingly. 

[0089] In yet another case, a voice recognition system indicated generally by 
reference numeral 240, may include a microphone 242 connected to it. In this case, a 
user may simply say, for example "please charge my Sony™ notebook computer" and 
accordingly, the voice recognition system 240 would instruct the adaptor power supply 
or a non-conductive charging pad to turn on power. 

[0090] In yet other cases, radio frequency link with a network, such as an 802. 1 IX 
type network or a GPS network or any other network, may be used to locate (triangulate) 
the position of a mobile device and determine whether it is situated on a pad and 
thereafter to activate the pad (not shown) accordingly. In other cases, a button may be 
provided on a charging pad itself or on a mobile device to be charged that when 
activated, for example by pushing, initiates charging, rather than automatic initiation of 
charging. Such a manual initiation of charging would avoid unintentional charging 
cycles. 

[0091] In yet other cases, a pad deploying a conductive surface with opening may be 
placed above another solid conducting surface, separated by an insulating layer with 
slightly smaller openings (not shown). Ball-like contacts may be spring loaded and may 
protrude from an undersurface of a mobile device, such that some of these balls will 
"land" in the holes and connect to a lower plane carrying one polarity, the others resting 
on an upper plane, connected to a top layer carrying another polarity. Thus, the situation 
is created wherein power can be sent up to the mobile device, without having to plug in 
any connection, while still maintaining freedom to move the device. 

[0092] In yet other cases, current may be redirected to proper contacts by sensing a 
pressure exerted by the mobile device on a base unit. Once a mobile is placed on top a 
surface of the base unit, pressure on the surface determines a location of the mobile 
device and routes power to the appropriate location. 

[0093] In yet other cases, current may be redirected to proper contacts by using 
optical senses. Certain senses embedded in a base unit will detect an optical signal, such 
as an infrared signal generated by an adaptor unit. Based on a formula dependent on the 
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optical signal, the base unit may then redirect power to the proper contacts. In some 
cases, the optical signal may be generated at or away from the base unit and thereafter 
receive the adaptor unit 

[0094] In other cases, the adaptor unit may be connected, attached, or integrated into 
a side of a mobile device. In the case of the adaptor unit being integrated to a side of the 
mobile device, the adaptor unit would include contacts that connect to corresponding 
contacts to a base unit. In yet other cases, the adaptor unit may be attached to a prop of 
the mobile device or to a screen of the mobile device. In such cases, when the lap top 
screen is fully open power would then be transferred to contacts on a base unit to the 
adaptor unit on the mobile device. 

[0095] Although the present invention has been described with reference to specific 
exemplary embodiments, it will be evident that various modifications and changes can be 
made to these embodiments without departing from the broader spirit of the invention as 
set forth in the claims. Accordingly, the specification and the drawings are to be 
regarded in an illustrative sense rather than in a restrictive sense. 
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CLAIMS 

What is claimed is: 

1 . A power delivery system for a mobile device, the power delivery system 
comprising: 

a contactor device including a contactor body defining a contact surface shaped 
and dimensioned to make physical contact with an adaptor surface of an adaptor device; 
and a plurality of first electrical contacts on the contactor body at or adjacent the 
contactor surface, the first electrical contacts being disposed in an interspersed 
arrangement wherein first electrical contacts of one polarity are interspersed with first 
electrical contacts of a second polarity throughout the contactor body, a number, shape, 
dimension, and spatial configuration of the first electrical contacts permitting at least a 
pair of first electrical of opposite polarity to be electrically connected to corresponding 
second electrical contacts of the adaptor device to close an electrical circuit between the 
contactor device and the adaptor device when the adaptor surface of the adaptor device is 
brought into physical contact with the contactor surface of the contactor body, there 
being no need for aligning the first and second electrical contacts of the contactor device 
and the adaptor device, respectively 

2. The power delivery system of claim 1, further comprising the adaptor device 

# 

which includes at least five second electrical contacts. 

3. The power delivery system of claim 1, wherein the adaptor device is integrated 
with the mobile device. 

4. The power delivery system of claim 3, wherein the adaptor device comprises 
selection logic to determine which of the second electrical contacts has been connected 
to the pair of first electrical contacts of opposite polarity. 

5. The power delivery system of claim 1 , wherein the contactor device includes 

parallel spaced apart line conductors embedded in the contactor body, and wherein the 
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first electrical contacts each have a first end connected to the line conductors and a 
second end that stands proud of the contactor surface. 

6. The power delivery system of claim 1, further comprising a sensing unit to sense 
parameters of an electrical load connected to the pair of first electrical contacts of 
opposite polarity, and a control mechanism to cause a power supply to selectively 
energize the pair of first electrical contacts of opposite polarity based on the parameters, 

7. The power delivery system of claim 6, wherein the parameters comprise hand 
shaking information selected from the group consisting of information identifying the 
mobile device, information on settings for the power supply to energize the mobile 
device, and authentication information required to connect the mobile device to a 
computer network. 

8. The power delivery system of claim 7, wherein selectively energizing the pair of 
first electrical contacts comprises not energizing the pair of electrical contacts when the 
authentication information does not match corresponding authentication information 
stored within the power delivery system. 

9. A mobile device comprising: 

an electrical load energizable by an external adaptive power supply; and 
an identification mechanism to provide compatible voltage and polarity settings 
for the external adaptive power supply when energizing the electrical load. 

10. The mobile device of claim 9, wherein the identification mechanism comprises 
an identification element that can be sensed by a sensing circuit of the adaptive power 
supply to determine the compatible voltage and polarity settings. 

11. The mobile device of claim 9, wherein the identification mechanism further 
comprises a memory storage comprising handshaking information including information 
selected from the group comprising identification information for the mobile device, 
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settings for the adaptive power supply to energize the mobile device, and authentication 
information required to connect the mobile device to a computer network. 

12. The mobile device of claim 9, further comprising a modulation mechanism to 
modulate the handshaking information onto electrical contacts connecting the mobile 
device to the external adaptive power supply. 

13. An electromagnetic coupling device comprising: 
a contactor member having a contactor body; 

an inductor member; 

a mounting arrangement mounting the inductor member within the contact of 
body, the amounting arrangement comprising longitudinal node and transverse arms 
supporting the inductor member, and to a drive mechanism connected to the arms and 
operable to displace the inductor member in a longitudinal and transverse direction; 

a sensing unit to sense an optimal position for the inductor member in which 
inductive coupling between the inductor member and a corresponding inductor member 
of an adaptor unit is optimal; and 

a control mechanism to operate the drive mechanism to move the inductor 
member to the optimal position. 

14. The electromagnetic coupling device of claim 13, wherein the sensing unit 
detects the optimal position by detecting a homing signal emitted by the inductor 
member of the adaptor device. 

15. The electromagnetic coupling device of claim 13, wherein the sensing unit causes 
the inducting member of the electromagnetic coupling device to send a sensing signal to 
locate a position of the inductor member of the adaptor device. 

16. A system comprising: 

a contactor member comprising a generally flat contactor body having at least 
one interconnection element to connect a mobile device to a power supply; 
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an image capture mechanism to capture an image of the mobile device positioned 
on the contactor member; 

an image recognition mechanism to recognize the image of the mobile device; 

and 

a control mechanism to selectively energize the at least one interconnection 
element based on stored parameters associated with the recognized mobile device and a 
position of the mobile device on the contactor member. 

17. The system of claim 16, wherein the at least one interconnection element 
comprises an electrical contact element. 

18. The system of claim 16, wherein the at least one interconnection element 
comprises an inductor element. 

19. The system of claim 1 8, further comprising a positioning mechanism to position 
the inductor member in alignment with a corresponding inductor member of the mobile 
device. 

20. The system of claim 1 6, wherein the stored parameters include information 
selected from the group consisting of the information identifying the mobile device, 
settings for a power supply required to energize the mobile device, and authentication 
information required to connect the mobile device to a computer network. 
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